An overview of fruit waste as sustainable adsorbent for heavy metal removal by Othman, Norzila et al.
An Overview of Fruit Waste as Sustainable Adsorbent for heavy metal 
Removal 
N. 0thmanlya, S. ~ohd-~sharuddin*. and Azizul-Rahman M-F-H~ 
'.2.3~epartment of Water and Environment, 
Faculty of Civil and Environmental Engineering, Universiti Tun Hussein Onn Malaysia, 
86400 Parit Raja, Batu Pahat, Johor, Malaysia 
Keywords: Biosorption, biosorbent, fruit waste, heavy metal 
Abstract. Biosorption is an environmental fiendly method for metal removal as it can be used as a 
cost effective and efficient technique for heavy metal removal. A lot of biomass can be choosed as 
biosorbent such as waste material from food processing and agriculture.ent. This paper will review 
the potential used of local h i t  rind as biosorbent for heavy metal removal in wastewater. Heavy 
metals have been in various industries and resulted to a toxic condition in aquatic ecosystem. 
Therefore, various techniques have been employed for the treatment of metal-bearing industrial 
wastewaters including biological treatment through biosorption. Biosorption offers the advantages of 
low cost, good efficiency and production of sludge with high metal content is possible to avoid by the 
existence of metal recovery method from metal loaded biosorbent. The successful application of local 
fruit waste in treating wastewater containing heavy metals requires a deeper understanding of how 
biosorbent material proceeds. 
Introduction 
Rapid industrialization and development released excessively heavy metals into the environment. 
Industries such as mining, metal plating and battery manufacturing, result in the release of heavy 
metals to aquatic ecoystem. Hence, it is important to remove heavy metal from the waste stream. [I]. 
Heavy metals are applied to a group of metals and metalloids with atomic density five times more 
than water. The most toxic form of these heavy metals in their ionic species. In the environment, the 
heavy metals are generally more persistent than organic contaminants such as pesticide or petroleum 
byproducts. The heavy metals can become mobile in water and soil depending on water and soil 
specification [2]. Heavy metals are non-biodegardable, entry into the food chain can result in 
accumulation through the food chain and biomagnifications[3], which increases the toxicity, thus 
increasing its threat to the ecosystem and human health[4]. Therefore, removal of heavy metal is one 
of the most important environmental issues worldwidely. 
In Malaysia, the generation of waste containing heavy metals originates from electroplating and 
metal treatment or fabrication industries located along the West coast of peninsular including Klang 
Valley, Penang, Ipoh and Johor Bahru. Table 1 summarizes the heavy metals commonly released by 
industries and their sources. Table 2 summarizes permissible limit to Malaysia and International 
bodies on metal discharge. 
The discharge of the effluents into the receiving environment should follow acceptable level and is 
a chief concern Various techniques have been employed for the treatment of metal-bearing industrial 
wastewaters. Conventional procedures include chemical precipitation [5], lime coagulation [6] ,  ion 
exchange [7], reverse osmosis [8] and solvent extraction. These methods have been found to be 
limited since they often resulting problems of safely storing radioactive wastes [9], high capital and 
operational cost [lo] and not economically feasible [I I]. 
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